Objectives: This study aimed to evaluate rates of success and perinatal complications of labour induction using an intracervical Foley catheter among women with a previous Caesarean delivery at a tertiary centre in Oman. Methods: This retrospective cohort study included 68 pregnant women with a history of a previous Caesarean section who were admitted for induction via Foley catheter between January 2011 and December 2013 to the Sultan Qaboos University Hospital, Muscat, Oman. Patient data were collected from electronic and delivery ward records. Results: Most women were 25-35 years old (76.5%) and 20 women had had one previous vaginal delivery (29.4%). The most common indication for induction of labour was intrauterine growth restriction with oligohydramnios (27.9%). Most women delivered after 40 gestational weeks (48.5%) and there were no neonatal admissions or complications. The majority experienced no complications during the induction period (85.3%), although a few had vaginal bleeding (5.9%), intrapartum fever (4.4%), rupture of the membranes (2.9%) and cord prolapse shortly after insertion of the Foley catheter (1.5%). However, no cases of uterine rupture or scar dehiscence were noted. Overall, the success rate of vaginal birth after a previous Caesarean delivery was 69.1%, with the remaining patients undergoing an emergency Caesarean section (30.9%). Conclusion: The use of a Foley catheter in the induction of labour in women with a previous Caesarean delivery appears a safe option with a good success rate and few maternal and fetal complications. 
F
or subsequent pregnancies, women with a previous history of a Caesarean delivery may be offered either a trial of vaginal birth after Caesarean section (VBAC) or an elective repeat Caesarean section. 1 The former option is well accepted as a practical and safe means of decreasing Caesarean delivery rates.
2, 3 Women who have previously delivered via Caesarean section have subsequent vaginal delivery rates of 50-85%. 4 The induction of labour in women with a prior Caesarean delivery is more likely to result in a subsequent Caesarean delivery. 5 In a prospective observational study of 11,778 women, induction of labour was associated with a significantly higher risk of unsuccessful VBAC (i.e. requiring an emergency Caesarean section) than spontaneous labour. 6 In contrast, a previous history of vaginal delivery and a favourable cervical status were found to significantly increase chances of success. 6 Uterine rupture is a major concern for women with a prior Caesarean section; a population-based retrospective cohort study found that the rate of uterine rupture following a previous Caesarean delivery was 1.6 per 1,000 women. 7 Higher rates of rupture are associated with induced labour rather than spontaneous labour; other risk factors include an unfavourable cervix and the method of cervical ripening used. 5 The safest and most efficacious method of cervical ripening and/or induction of labour in women with previous Caesarean deliveries has not yet been established. Induction with oxytocin appears to have a lower risk of uterine rupture than prostaglandins. 7 Although data regarding mechanical methods of cervical ripening in this population are limited by low sample sizes and the retrospective nature of the analyses, favourable outcomes have been reported. 7 The advantages of a mechanical method include a decreased risk of uterine tachysystole and fetal distress, stability at room temperature and low cost. 8 Several trials have presented evidence of the efficacy of the intracervical Foley catheter in comparison to prostaglandins for pre-induction cervical ripening. 9, 10 A meta-analysis of randomised trials comparing mechanical versus pharmacological methods showed mechanical devices to be associated with a lower risk of uterine hyperstimulation and fetal heart rate abnormalities.
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The guidelines of the Society of Obstetricians and Gynecologists of Canada state that "a Foley catheter may be safely used to ripen the cervix in a woman planning a trial of labour after Caesarean section". 4 In contrast, the American Congress of Obstetricians and Gynecologists believe that, given a lack of compelling data and the increased risk of mechanical dilatation, such interventions should only be an option for trial of VBAC delivery among candidates with an unfavourable cervix. 12 Therefore, the aim of the current study was to evaluate the safety and efficacy of induction of labour using an intracervical Foley catheter among pregnant women with a previous history of Caesarean delivery admitted to a tertiary centre in Oman.
Methods
This retrospective cohort study included 68 pregnant women with a previous history of Caesarean delivery who were admitted from January 2011 to December 2013 to the Sultan Qaboos University Hospital, Muscat, Oman, for labour induction via Foley catheter for a VBAC trial. Women who refused trial of labour, those who were induced via other methods (e.g. oxytocin administration or artificial rupture of the membranes) and patients with missing data were excluded from the study. Patient data were collected from the hospital information system and delivery ward records, including: age; parity; body mass index (BMI); a prior history of vaginal delivery; Bishop scores at the time of insertion and removal of the catheter; indications for the induction of labour; mode of delivery; and the duration of labour. Postnatal outcomes were also noted, including the gestational age at delivery, birth weight and Apgar scores of the baby and the presence of any neonatal complications.
In all cases, a size 18 single balloon Foley catheter was used for induction of labour. The catheter was introduced under sterile conditions into the intracervical canal past the internal opening of the cervix and the bulb was inflated with 30-60 cm 3 it fell out spontaneously beforehand. The primary outcome measure of the study was the success rate of VBAC while the secondary outcomes were perinatal complications such as uterine scar dehiscence, uterine rupture and perinatal mortality. Uterine rupture was defined as a disruption of the uterine muscle extending to and involving the uterine serosa or disruption of the uterine muscle with extension to the bladder or broad ligament, while uterine dehiscence was defined as disruption of the uterine muscle with intact uterine serosa. 13 Factors affecting the success rate of VBAC, such as a previous normal vaginal delivery and Bishop scores, were also studied; the Bishop scoring system used included five determinants-dilatation, effacement, station, position and consistency. 14 The Statistical Package for the Social Sciences (SPSS), Version 19 (IBM Corp., Chicago, Illinois, USA) was used for data entry and analysis. All data and field notes were first transcribed into the SPSS program. A P value of <0.050 was deemed to be statistically significant.
Ethical approval of this study was granted by the Medical Research & Ethics Committee of the College of Medicine & Health Sciences at Sultan Qaboos University (MREC #562). All women opted for induction of labour with a Foley catheter after appropriate counselling and assessment by a senior obstetrician.
Results
A total of 68 women were included in the study. Most of the women were 25-35 years old (76.5%) and were primiparous (63.2%). Due to missing height records, BMI could only be calculated for 48 women; of these, 58.3% were obese and 27.1% were overweight. Only 20 women (29.4%) had had a previous vaginal delivery. Most women delivered after 40 gestational weeks (48.8%) [ Table 1 ]. Table 2 shows the various indications for induction of labour and the complications observed during the induction period. Labour was most commonly induced due to intrauterine growth restriction with oligohydramnios (27.9%). No complications were noted during the induction period in the majority of women (85.3%). There were no cases of uterine rupture or scar dehiscence. Three women had intrapartum fever which subsided postpartum without evidence of chorioamnionitis on placental histopathology. Four women experienced vaginal bleeding following the insertion of the Foley catheter; three had minimal bleeding and subsequently underwent a successful VBAC, but one had heavy vaginal bleeding and fetal bradycardia, resulting in an emergency Caesarean section. There was no evidence of placenta previa or abruptio in the latter case. One patient had an emergency Caesarean section 30 minutes after the insertion of the Foley catheter due to rupture of the membranes and cord prolapse; this 26-year-old gravida 2, para 1 woman had had a Caesarean section two years previously due to fetal distress. She underwent labour induction with a Foley catheter at 38 gestational weeks and four days due to gestational diabetes with polyhydramnios (amniotic fluid index = 263 mm). Her Bishop score before the insertion of the catheter was 2.
All women went into labour when the catheter was removed; however, 46 women (67.6%) and 42 women (61.8%) required oxytocin and artificial rupture of the membranes, respectively, to augment labour. The overall success rate of VBAC was 69.1%, with 47 women successfully giving birth via vaginal delivery. For the remaining 21 women (30.9%), emergency Caesarean sections were performed due to failure to progress (n = 11; 52.4%), non-reassuring fetal status (n = 9; 42.9%) and cord prolapse (n = 1; 4.8%). Women with a successful VBAC had a mean duration of labour of 8.04 ± 4.57 hours (range: 3-25 hours) for stage one labour and 22.74 ± 27.00 minutes (range: 2-165 minutes) for stage two labour.
There was a significant difference in mean maternal age between women who had a successful VBAC and those who underwent an emergency Caesarean section (P = 0.007). No significant differences were noted between the groups in terms of gestational age of delivery, Bishop scores at Foley's insertion and removal, mean neonatal birth weights or Apgar scores at one and five minutes. There was a significant difference in mode of delivery between those who had had a previous vaginal delivery and those who had not (P = 0.019) [ Table 3 ]. Table 4 shows the success rate of VBAC among patients who had had a previous vaginal delivery versus a previous Caesarean delivery in their earlier pregnancy. The VBAC success rate was 85.0% among those with a previous vaginal birth in comparison to 62.5% for those with a previous Caesarean section (P = 0.067). 
Discussion
Among the various predictors for a successful VBAC, a previous vaginal birth is the most promising, yielding a success rate of 87-90%. 15, 16 Other factors, such as induced labour or increased BMI, may reduce the success rate to 40%. 17 According to previous research, the overall success rate of VBAC is 72-76%. [18] [19] [20] Few studies have looked into the success rate of VBAC following induction of labour via Foley catheter. One recent study included 208 women with a previous history of Caesarean delivery who were induced using a Foley catheter; the success rate was 71%, with two perinatal deaths (1.0%), one of which was due to uterine rupture (0.5%). 21 In the current study, the success rate of VBAC was 69.1% with no cases of uterine rupture or perinatal death. All women who have previously undergone a Caesarean delivery should be counselled appropriately and offered both VBAC and an elective repeat Caesarean section as options for trial of labour. The risks and benefits of both approaches should be explained, including associated perinatal morbidity and mortality rates. Women who opt for a VBAC should be thoroughly assessed so as to better predict the chances of success with this method.
Maternal age, BMI, Bishop score at Foley insertion and removal, gestational age at delivery, birth weight and previous vaginal births were examined as predictors for successful VBAC in the present study. However, the only statistically significant differences noted were with maternal age and a previous vaginal birth. Patients who had a better Bishop score at insertion of the Foley catheter had slightly higher success rates for VBAC, but this association was not statistically significant. This could be attributed to the small sample size of the current study. In a casecontrol study of 101 successful VBAC cases and 103 unsuccessful controls at three major hospitals, Birara et al. found that a previous history of successful VBAC and cervical dilatation of more than 3 cm at admission were the best predictors for successful VBAC. 22 Srinivas et al. similarly investigated predictors of failed VBAC among 13,706 women; gestational age at delivery, maternal age, maternal race, labour type (spontaneous versus induced), lack of a prior vaginal delivery and cephalopelvic disproportion or failed induction as the prior Caesarean section indication were significantly associated with VBAC failure (failure rate: 24.5%). 23 Having a prior vaginal delivery was the factor most indicative of a successful VBAC attempt (odds ratio: 0.21, 95% confidence interval: 0.19-0.24) and labour induction had the highest association with VBAC failure. 23 Yokoi et al. also concluded that the best predictor for a successful VBAC was a previous VBAC in their study of 664 women with one previous Caesarean delivery. 24 To the best of the authors' knowledge, this study is the first of its kind to be conducted in Oman. The Sultan Qaboos University Hospital was one of the first centres in Oman to induce labour using a Foley catheter in cases of previous Caesarean delivery; the majority of other centres in Oman use prostaglandins for the induction of labour. To this end, further research is necessary to compare success rates and complications of VBAC in patients induced with prostaglandins versus a Foley catheter. The current study was limited by its small sample size and retrospective nature. It is recommended that future prospective studies utilise a multicentre approach with a larger number of patients.
Conclusion
Induction of labour via Foley catheter in women who have previously undergone a Caesarean section delivery appears to be a safe option with a good success rate and few complications for both mother and fetus. c o n f l i c t o f i n t e r e s t
